Recent years have seen a growth of interest in the consistent differences in individual behaviour over time and contexts constituting so-called "individual coping styles". An understanding of this inter-individual variation is essential to improve our knowledge of the adaptive value of behaviour. Coping styles may have implications in diverse fields, so the development of appropriate screening methods for each species appears to be the most effective way to extend our knowledge and to incorporate behavioural responses into selection-based breeding programmes, to improve the domestication and welfare of farmed fish. We tested 30 juvenile seabass (Dicentrarchus labrax) at least twice in individual-based tests (feeding recovery in isolation, aggressiveness, exploration in a T-maze and net restraint) and group-based tests (risk-taking and hypoxia sorting), to assess coping style consistency in the short and long term and between tests. The results of individual-based tests were inconsistent over time and between tests in our set-up: the time between repeat tests, learning and species-specific behavioural responses appeared to have a major impact. By contrast, the results of group-based tests, such as risk-taking and hypoxia sorting, appeared to be consistent (both in the short and long term). These tests therefore appeared to be the most relevant for the characterisation of coping style in European seabass. Furthermore, the results of these tests were also predictive of cortisol stress response. These tests are simple to perform and can be used to screen large numbers of fish, the first step in selection programmes including behavioural profiles Highlights ► We characterized coping styles in European seabass.► We showed evidence for behavioural consistency in group based tests.► Results may also be accounted for by species specificity in behavioural responses.
INTRODUCTION

43
There has been an increase in interest in the consistent differences in individual behaviour 44 over time and contexts. Consistency is the predictability of repeated measurements for the 45 same individuals, and it can be used to provide estimates for populations (Nunnally, 1967;  46 Réale et al., 2007) . It has been clearly shown that, within species (vertebrates or 47 invertebrates), individuals may react differently to the same situation. This individual 48 variability is generated by a collection of correlated physiological and behavioural responses, 49 known as the coping strategy or coping style (Koolhaas et al., 1999) . Various behavioural 50 models reflecting coping strategies exist for mammals, birds and teleosts (cichlids, 51 salmonids, sticklebacks and a large number of tropical fish, reviewed in (Øverli et al., 2007) ). 52 Individuals with divergent coping styles can be clustered into two main categories: proactive 53 and reactive individuals. Proactive individuals tend to engage in active avoidance or cope 54 with stressful stimuli (Koolhaas et al., 1999; Koolhaas, 2008 ) through a "fight or flight" 55 response. Their behaviour differs from that of reactive individuals as follows: 1) they are 56 more aggressive/dominant (Øverli et al., 2004; Castanheira et al., 2013a) , 2) they show 57 greater motivation to feed after transfer to a novel environment (Øverli et al., 2007) , 3) they 58 rapidly approach new objects (Castanheira et al., 2013b) , 4) they take more risks (i.e. they 59 are bolder) and are more likely to explore when exposed to novelty (Øverli et al., 2006; 60 MacKenzie et al., 2009; Martins et al., 2011a) and 5) they tend to develop behavioural 61 routine (Bolhuis et al., 2004; Ruiz-Gomez et al., 2011) . Physiologically, a proactive strategy is 62 associated with lower hypothalamus-pituitary-inter-renal (HPI) activity (de Boer et al., 1990;  63 Øverli et al., 2005; Øverli et al., 2007; Silva et al., 2010) and higher sympathetic reactivity (Øverli et al., 2004) , health and susceptibility to disease (Fevolden et al., 1993; Koolhaas, 76 2008), performance traits (Martins et al., 2011b) and interpretations of molecular responses 77 (MacKenzie et al., 2009 ). In addition, several studies have demonstrated the existence of 78 QTL associated with boldness and stress responses (Benus et al., 1991; Dingemanse et al., 79 2002; van Oers et al., 2004; Wright et al., 2006; Dingemanse et al., 2012; Rexroad et al., 80 2012), suggesting that it may be possible to select individuals on the basis of coping style. 81 Several methodological approaches have been used to characterise coping styles in fish. The 82 methods used have included individual-based tests, such as confinement in rainbow trout 83 (Oncorhynchus mykiss) (Øverli et al., 2004; Øverli et al., 2007) , recovery of feeding 84 motivation in a novel environment in African catfish (Clarias gariepinus) (Martins et al., 85 2005) and rainbow trout (Øverli et al., 2007) , Senegalese sole (Solea senegalensis) (Silva et 86 al., 2010) and Nile tilapia (Oreochromis niloticus) (Martins et al., 2011c) , exposure to a novel A c c e p t e d M a n u s c r i p t 5 object in Nile tilapia (Martins et al., 2011c) , aggression tests in rainbow trout (Øverli et al., 88 2007) and gilthead seabream (Sparus aurata) (Castanheira et al., 2013a) , and restraint tests 89 in Senegalese sole (Silva et al., 2010; Martins et al., 2011a) and gilthead seabream (Arends et 90 al., 1999; Castanheira et al., 2013a) . Most of these behavioural tests are carried out in 91 isolation conditions, but the gregarious character of certain species, may influence 92 behavioural responses and should be taken into account when interpreting data (reviewed 93 by (Ashley, 2006) . Some group-based tests have also been developed. Most of these tests 94 concern risk-taking in European seabass (Dicentrarchus labrax) (Millot et al., 2009) and Stevens, 2005; Øverli et al., 2007; Wilson and Godin, 2009; Wilson et al., 2010 (Brown and Braithwaite, 2004; Brown, 2005; Archard and Braithwaite, 2011; 110 Archard et al., 2012) , the predictability of food supply (Chapman et al. 2010) and food
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Page 6 of 50 A c c e p t e d M a n u s c r i p t 6 density (Dunbrack et al., 1996) , social interactions (Chapman et al., 2008) , temperature or 112 hypoxia (Biro et al., 2010 ), learning (Millot et al., 2009 2008) and stress (Ruiz-Gomez et al., 2008) . Stamps and Groothuis, (2010) 
223
This test was carried out only once, at 137 dph. 
Exploratory test in a T-maze (test 3)
225
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Fish were placed individually in a T-maze (100*20 cm, with a water depth of 15 cm, Figure   226 1). The whole set-up was placed on an infrared floor (as above) to prevent light reflection.
227
The fish were allowed to recover for five minutes in the start box, and we then video- zone than for other fish. Such behaviour cannot be considered "normal".
241
This test was repeated twice, 161 days apart (tests 3-1 at 150 dph and 3-2 at 311 dph, Table   242 1). 243
Restraint test (test 4)
244
In the net restraint test, each fish was held individually in a net, out of water, for three 245 minutes (adapted from Arends et al., 1999; Silva et al., 2010; Martins et al., 2011b) . While 
250
This test was repeated three times, in session 1 at 557 dph, session 2 at 739 dph and session 251 3 at 758 dph (tests 4-1, 4-2 and 4-3 respectively, We evaluated risk-taking behaviour, by separating the tank (identical to rearing tank, 400 l) 255 into two unequal zones with an opaque divider. The safe zone was shadowed, accounted for 256 two thirds of the available space and contained all the fish at the start of the experiment.
257
The other zone, the risky zone, was lit and accounted for the remaining one third of the In the first session, feeding activity recovered over several days, as illustrated by the increase 380 in the frequency of a score of 3 during the course of the week (Figure 2A ). Feeding recovery 381 scores were lower during session 2 ( Figure 2B) , and almost no feeding recovery was 382 observed in session 3 ( Figure 2C ), when the fish were at their oldest (548 dph) and displayed between sessions 1 and 2, from 2.2 days to 3.3 days, and reached 6.7 days in session 3 (Table   386 2). No individual correlation between the three sessions was found for these two variables.
387
However, a significant positive correlation was found between the total number of feeding 
Exploratory test in a T-maze (test 3)
401
In total, 25 fish were tested in both sessions 1 and 2, but eight of the fish tested in session 2 402 were removed from the analysis due to abnormal behaviour (see Methods section). 
Risk-taking test (test 5)
421
Time to first passage into the risky zone decreased strongly between sessions 1 and 2, from 422 568.7 to 96.0 minutes (Table 2) . By contrast, the number of returns into the safe zone was 423 three times higher in session 2 than in session 1 (86 in session 1 and 289 in session 2; Table   424 2 
Hypoxia test (test 6)
440
In the three control tests, only three fish passed through the opening, confirming the 441 necessity of hypoxia induction to trigger the movement of the fish from the hypoxia tank to 442 the normoxia tank and validating the test protocol. There were four times as many returns 443 to the hypoxia tank in session 2 than in session 1 (5.22 versus 1.29; For the exploration test, the results might be accounted for by the interval between sessions 513 1 and 2 being too long (161 days). However, they may also be due to a technical problem, in ). Finally, Gregory and 557 Wood, (1999) and Øverli et al. (2002) showed that appetite may be inhibited by cortisol, 558 potentially accounting for the lack of feeding recovery observed here in older seabass after 559 their transfer into isolation conditions. In conclusion, isolation appears to be a stronger 560 stressor than the other challenges used here in seabass, thereby acting as a masking factor 561 in the tests used. By contrast to the individual-based tests, all the group-based tests performed in this study 564 gave results that were highly consistent over time.
565
Our results for risk-taking behaviour confirmed those obtained by Millot et al. (2009) Furthermore, individual activity levels were highly consistent over time, and this is 576 considered to be a strong axis of personality (Réale et al., 2007) . Activity level (high activity 577 being characteristic of proactive fish) and metabolic rates are also usually correlated, as 578 demonstrated in seabass (Killen et al., 2011) and other species (Nespolo and Franco, 2007; 579 Careau et al., 2008; Martins et al., 2011a; Herrera et al., 2014 
606
HA proactive fish are probably more sensitive to hypoxia, due to their higher oxygen 607 consumption, and have an active response to avoid stressors ("fight or flight") (Cannon, 608 1915; Benus et al., 1991; Koolhaas et al., 1999) , leading them to escape the hypoxic 609 environment more rapidly than reactive individuals, which are characterised by a passive 610 response ("freeze and hide") (Engel and Schmale, 1972; Koolhaas et al., 1999 A c c e p t e d M a n u s c r i p t 39 Table 2 : Means (± SD) of the variables of interest measured during sessions 1, 2 and 3 of the individual-and group-based screening tests; inter-903 individual variation is represented by the coefficient of variation ((CV =standard deviation / mean * 100), %).
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Behavioural test Variables
Mean ± sd CV (%) Mean ± sd CV (%) Mean ± sd CV (%)
Feeding recovery
Total feeding score 7.0 ± 3.6 51.3 3.8 ± 3.9 101.5 0.4 ± 1.1 261.6
Feeding latency (days)
2.2 ± 1.5 69.0 3.3 ± 2.4 70.7 6.7 ± 0.9 12.9
Total feeding days (days) 
